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SPFrmc ATION AMENDMENTS 

Page 2, lines 7-10, within the paragraph of these pages and line numbers, please enter the 
following amendments: 

Microfluidic capillary array electxokmetic (CAEK) devices are provided employing 
individual units having four fold symmetry, each unit providing two foiff separate subunits 
permitting two independent determinations, where four subunits of different units share a single 
supply reservoir for a total of 8 determinations. 

Page 3, lines 3-12, within the paragraph of these pages and line numbers, please enter the 
following amendments: 

Each unit is charactenzed by having four-fold symmetry, where each unit may be divided 
further into half unita quarter-units or subunits having two single assay units to provide a total of 
8-fold symmetry in relation to a common supply reservoir. Each unit in caoh of th e designs 
comprioeo four assay unit s^ E ach unit has a central waste supply reservoir common to all of the 
assay units and at least one more waste reservoir shared with other units. The assay units are 
characterized by having a reagent source, which meets at an intersedction, usually a T, with a 
compound source, firequently a test or candidate compound or a labeled reagent, and connects to 
a delivery chaimel, where imused compound and reagent are directed to a common waste 
reservoir. The reagent source provides reagent to 8 single assay units, i.e. four half unito quarter- 
units , where the reagent is distributed to the 2 single assay units in each half - unit quarteryunit. 

Page 3, line 27, within the paragraph of these pages and line numbers, please enter the following 
amendments: 

The crosses between the assay channel and the dehvery channel are on opposite sides of 
a buffer reservoir. The design allows for a different composition for each of the assay units, 
while permitting common use of reagent, buffer and waste reservoirs. The design provides that 
the different components used in the assay move to a waste reservoir common to four assay units, 
that the assay mixture may be injected into the assay channel from the delivery channel and that a 
common buffer reservoir provides a continuous source of hquid for transport of the assay 
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mixture downstream toward a second common waot e r waste reservoir past a detector. The assay 
units will usually be associated with a single sample or test compound, with one or more assay 
units associated with a control. 

Page 4, lines 17-20, within the paragraph of these pages and line numbers, please enter the 
following amendments: 

The disposition of the units is to have half units e xtending the full length along tw e 
e dg e s and full unita b e t^r p cn th e half unito and at th e oth e r two cdgoo. In this way, caoh oolunm 
is bordered by half units an d th e first and lact lines have half units, while the remaining linoo 
have full units adjacent units aligned so as to share conponents of similar function. In this way, 
multiple units can be arranged in a device substrate that makes the most efficient use of space. 

Page 5, line 11 and line 14, within the paragraph of these pages and line numbers, please enter 
the following amendments: 

The total surface area will generally be in the range of about 9 to 200cm2, more usually 
about 12 to 1 50cm2. Particularly, the total surface area occupied by 34 12 units will usually 
conform to a 96 microtiter well plate, generally being 8 by 12 cm, with 9mm spacings. By 
contrast where one wishes to have a 384 assay format, 96 units generally conform to a 384 
moirotiter microtiter well plate, being 8 by 12cm, with 4.5mm spacings.. The dimensions of the 
channels and reservoirs will vary with the size of the units, where the dimensions will generally 
be larger, the larger the size of the unit. The volume of the reservoirs will vary depending on 
their function, the reagent reservoirs generally being in the range of lOOnl to l^il while the buffer 
and waste reservoirs will generally have a volume in the range of about 1 to lO^il. 

Page 7, line 10, line 14, line 15 and line 16, within the paragraph of these pages and line 
numbers, please enter the following. 

For further understanding of the invention, the drawings will now be considered. In Fig. 
1 a is depicted a plan view of a substrate design for a m assay unit for a 96 assay format. The 
purpose of the assay unit is to detect the interaction between a test compound and a target 
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compound, e.g. an enzyme. The design 100 comprises a reagent reservoir 102 connected to 
delivery channel 104. Joined to delivery channel 104 is test compound reservoir 106 through 
side channel 108, which channels join at T j«neteeiimctiori 1 10. The delivery channel 104 
includes an incubation region or channel 105 and connects to waste reservoir 112 crossmg assay 
channel 1 14 at cross-juncture 116. As indicated previously, the cross juncture junction may be a 
cross where the crossing channels stay in the same line or channels on opposite sides of a straight 
channel may be displaced so as to form a double-T intersection, where the spacing between the 
two charmels serves to define the volume that is injected into the straight channel, in this case the 
assay channel 1 14. Assay channel 1 14 connects buffer reservoir 1 18 to waste reservoir 120. 
Electrodes (not shown) are present in all of the reservoirs. Upstream jfrom waste reservoir 120 is 
detector 122. 

Page 8, lines 4 - 13, within the paragraph of these pages and line numbers, please enter the 
following amendments: 

Initially, electrodes in reagent reservoir 102, test compound and substrate reservoir 106 and 
waste reservoir 1 12 are activated to provide a field, which moves the enzyme, test compound and 
substrate into dehvery channel 104 for incubation in incubation chaimel lQ5- wh c ro the mixtur e 
moves toward T junction 1 10. go that the inoubat e d mixturoo orriveo at th e T junction . Furth e r 
r e actioiMnay ooour qg th e mixture io inj e ct e d into th e a s say chormGl 111. When the components 
reach T junction 1 10, the comiwnents mix to form the assay mixture and the enzyme reacts with 
the substrate in relation to the effect of the test compound. The amount of enzyme product 
produced is related to the activity of the test compoxmd. The field may be maintained while the 
enzyme is moving toward cross-junction 116 and enzyme product is continuously being 
produced. Further reaction may occur as the mixture is injected into the assay channel 114. 

Page 8, line 19 - page 9, line 4, within the paragraph of these pages and line numbers, please 
enter the following amendments: 

In Fig. lb is shown a device 150 having substrate 152. A pattem of units 154 and half 
unit s 156 -are shown, which is referred to as an 8-plex on a 96-assay format. The units 154 are 
repeated across Twe two rows 158 and 160 of half unito 156 bord e r the units 15 4 along t\vo 
edges and six columns. The units 1 54 are letg ^ight units of 100 organized so as to share the 
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maximum number of channels and reservoirs compatible with the purpose for which the device is 
used. In unit 154 there are fe^ eight test compound and substrate reservoirs 106bl 4 106a-h, 
accociatcd ^vith ind4Yf4m^ ^hl^ '^^'^^Y "^^^^ -^^^^^ IQQ- as shown in Fig, la. The reagent 
reservoir 403b 102a supplies the reagent to eight assay units 409b 100, where the eight assay 
units are divided into provided in four half - unita quarter-units 15 6, qg part of four units 15^1 - 
Each half unit quarter-unit 1 56, individually or as part of individual unit 4^ 154, has a common 
buffer reservoir 44^ 118a-d . There are two six waste reservoirs 43Qb 1 20a-f associated with 
each unit 154 and outside the design pattern for the unit, where the waste from the assay ehaiaiel 
444b channels 114a-h is directed. A single waste reservoir 445b , e.g. 112a ^ for the delivery 
channel is central to the pattern of the unit 15^ subunit 156 . receiving the waste from all fouf the 
two delivery channels. In this way for four aooay units 100b each subunit 156, there are a total of 
three waste reservoirs, two reservoirs 450b 12Q for the four assay chann e l s? 11 ^b and one waste 
reservoir 445b 112 for th o four deliv e ry chann e lD lO^b available to be shared with an adjacent 
unit . In addition, ther e ia one r e agent rescr^^oir 102b for eight accay unito lOOb. Detection sites 
are closely confined and symmetrical to permit a single detection unit, such as a CCD to be 
employed, or be able to move detection systems along a line or row for determinations. 



Page % line 9 and line 12, within the paragraph of these pages and line numbers, please enter 
the following amendment: 

Figs. 2a, 2b and 2c depict a device 200 employing a similar unit design as in Fig. la, 
which is organized as 8-plex syinmetry for a 384-assay format. The device is broken down into a 
single assay unit or unit cell in Fig. 2b and a unit with 8-plex symmetry in Fig. 2c. Selecting one 
unit 202, the unit has a reagent reservoir 204, which supplies reagent through reagent supply 
channel 206. There are lew eight test compound reservoirs 208 symmetrically positioned. Test 
compound reservoir is connected to delivery channel 210 through side channel 212. Delivery 
channel 210 is connected to common waste reservoir 214. Delivery channel 210 connects with 
assay channel 216 at cross-junction 218. Assay channel 520 216 connects buffer reservoir 222 
with waste reservoir 224. 
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Page 10, line 4, within the paragraph of these pages and hne numbers, please enter the following 
amendment; 

As shown in Fig, 3a, the network assay unit 300, has a reactor reservoir 302, which for 
the purposes of the present illustration is a PGR reactor. The reactor is equipped for thermal 
cycling (not shown). The sample DNA and reagents, namely DNA polymerase, probes and 
dNTPs, in an appropriate buffer, are introduced into reactor reservoir 302, and a number of 
thermal cycles performed resulting in the amplification of target DNA. The PGR reactor 302 is 
connected through delivery channel 304 and through side channel 306 to capture bead reservoir 
308 and through delivery channel 304 and side channel 3 1 0 to buffer reservoir 3 1 2. Delivery 
channel 304 continues in a tortuous route, where labeled probe reservoir 314 is connected 
through side channel 316 to deb very channel 304. After the connection with side channel 316 
dehvery channel 304 has a bead trap region 318. The delivery channel 304 continues through 
bead trap region 318 to waste reservoir 320. Delivery chaimel 304 crosses assay channel 322 at a 
cross-junction 324. Assay channel 322 connects buffer reservoir 326 to waste reservoir 328. 
The assay channel 322 passes detector 330 upstream from waste reservoir 328. Electrodes (not 
shown) are present in the different reservoirs. 

Page 11, line 19, within the paragraph of these pages and line numbers, please enter the 
following amendments: 

Once the labeled probe is released from the beads, it is then moved from the bead trap 
region 318 by means of the electrical field to the cross-intersection 324 between the delivery 
chaimel 304 and the assay channel ^ 322. By changing the electrical field from across the 
delivery channel 304 to across the assay channel 322, the slug at the intersection 324 containing 
the labeled probes can be transported into the assay channel 322 toward the detection system, the 
buffe;r reservoir 326 providing the fluid for the movement in the assay channel 322. When the 
labeled probes move past the detector 330, the label may be detected, indicating the presence of a 
particular sequence in the DNA sample. Depending on the purpose of the assay and the labeled 
probes, the method may be multiplexed, so that a numbeir of differently labeled probes, which 
can be mdependently detected in relation to a particular sequence, may be detected to define 
specific sequences in the sample DNA. 
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Page 11, line 28 - page 12, Une 10, within the paragraph of these pages and line numbers, please 
enter the following amendments: 

In Fig- 3b, a unit consisting of fe«F eight assay units depicted in Fig. 3a is shown. The 
unit 350b employs a reagent constituent comprismg a reagent reactor 302b, particularly in the 
present illustration, a PGR reactor, a capture bead reservoir 308b, a buffer reservoir 3 12b, 
connected together through dehvery channel 304b and side channels 306b and 3 lOb. The 
delivery channel 304b feeds the amplified DNA from the PGR reactor 302b partially bound to 
the beads from head reservoir 308b to eight different assay units ^OOb 300, as shown in Fig. 3a 
prcocnt as four hal f units 352b . Considering only one of the assay units in view of the symmetry 
of the system, labeled probe reservoir 3 14b feeds labeled probe through side channel 316b into 
delivery channel 304b to bind to DNA captured by the beads from bead reservoir 308b. The 
beads with the sample DNA and labeled probe, if the assay is positive, are captured by the bead 
trap 3 18b. The labeled probe is then released from the beads and transported to the dehvery 
channel 304b and assay channel 322b cross-intersection 324b. The labeled probe is injected into 
the assay channel 322b by means of buffer from buffer reservoir 326b and the electrical field 
provided by electrodes in buffer reservoir 326b and waste reservoir 328b. A detector 
detects the passage of the labeled probe through the assay channel 322b. 
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